Relationship between autonomic function, 24-h blood pressure, and albuminuria in normotensive, normoalbuminuric patients with Type 1 diabetes.
We performed a battery of cardiovascular reflex tests, 24-h ambulatory blood pressure (AMBP) and 24-h urinary albumin excretion (UAE) in 116 normoalbuminuric and normotensive patients with Type 1 diabetes. Tests of heart rate variation (HRV) included the coefficient of variation (CV) and the low-frequency (LF), mid-frequency (MF), and high-frequency (HF) bands of spectral analysis at rest, HRV during deep breathing (CV, mean circular resultant--MCR), Valsalva ratio, and maximum/minimum 30:15 ratio. Autonomic neuropathy, characterized as an abnormality of more than two tests, was found in 33 patients. Patients with neuropathy compared to those without neuropathy showed significantly higher mean day and night diastolic blood pressure (dBP), mean systolic night blood pressure (sBP), and mean day and night heart rate (HR). Mean night dBP was inversely related to MF, HF, and HRV during deep breathing; mean day dBP and mean night sBP to HF; mean night HR to CV at rest, MF, HF, HRV during deep breathing, 30:15 ratio; mean day HR to HF, HRV during deep breathing, Valsalva, and 30:15 ratio. Mean 24-h UAE was not significantly different in neuropathic than in nonneuropathic patients. UAE was inversely related to CV at rest and HF. In the stepwise multiple regression analysis, reduced MF, HF, HRV during deep breathing, and high levels of UAE and HbA1c were associated with high night dBP. Autonomic neuropathy is already present in normotensive Type 1 diabetic patients at the normoalbuminuric stage and related to BP and albuminuria.